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YOU'VE GOT WASTE: THE EXPONENTIALLY ESCALATING
PROBLEM OF HAZARDOUS e-WASTE
I. INTRODUCTION
Technology designed to make life easier and more comforta-
ble is rapidly making many lives more difficult and less comfortable.
The fast dropping cost of technology has allowed people the luxury
of buying new electronics instead of repairing or upgrading their
existing item.' Though our disposable culture might be conve-
nient, this convenience comes at a cost: hazardous pollution in the
form of electronic waste (e-waste).2
E-waste is defined as any and all electronic appliances that are
discarded because of malfunction, exhaustion or obsolescence. 3 E-
waste includes, in part, computers, TVs, PDAs, light bulbs, batteries,
radios and cell phones.4 Though growing waste has always been a
concern for a nation as industrialized as the United States, e-waste
is a particular concern for two reasons: 1) the rapid growth of e-
waste combined with 2) its high levels of toxicity. 5 Electronics and
appliances, unlike other products, have a very high rate of obsoles-
cence, which is when products become outdated before they
break.6 In 2000, the Environmental Protection Agency (EPA) esti-
mated that the useful life of a computer was only three to five years
and was rapidly shrinking.7 Although the exponential growth of e-
waste caused by this short life span is a concern in itself, it is an even
greater concern because e-waste can be extremely toxic.8
1. See COMPUTER TAKE BACK CAMPAIGN, POISON PCs AND Toxic TVs 8 (2004),
http://www.computertakebackcom/docUploads/ppcttv2004%2Epdf?CFID=l 755
3870&CFTOKEN=11135182 [hereinafter POISON PCs] (stating myriad of reasons
why electronic waste is growing faster than other kinds of waste).
2. See id. (noting increase in disposable products has exponentially increased
amount of waste industrialized nations create).
3. See id. (defining electronic waste).
4. See id. (providing examples of common e-waste).
5. See id. at 2 (discussing what makes e-waste more of concern than other
forms of hazardous waste).
6. See POISON PCs, supra note 1, at 2 (noting shorter life spans of electronics
due to obsolescence).
7. See U.S. ENVIRONMENTAL PROTECTION AGENCY, WASTE WISE UPDATE: ELEC-
TRONICS REUSE AND RECYCLING 2 (2000), http://www.epa.gov/epaoswer/non-hw/
reduce/wstewise/pubs/wwupdal4.pdf (last visited Oct. 5, 2005) (stating rapid ob-
solescence is partially to blame for rapidly increasing amount of e-waste).
8. See POISON PCs, supra note 1, at 3 (noting computers and televisions are
hazardous waste that pose dangers to both environment and human health).
(307)
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This Comment addresses the problems that e-waste causes to
the public health and environment and discusses different ways to
address those problems. Section II of this Comment will describe
the hazardous materials used in electronics and the purposes they
serve.9 Section III explores the negative environmental and public
health effects of the chemicals found in e-waste. 10 Section IV ex-
plains the alternatives to and prevention of e-waste. 11 Additionally,
Section V discusses different types of programs developed to ad-
dress the problem of e-waste. 12 Section VI describes what other
countries have done to handle e-waste.13 Finally, Section VII out-
lines the requirements of effective e-waste legislation.
14
II. EXPLANATION OF HAZARDOUS MATERIALS IN E-WASTE
When disposed in a landfill, e-waste becomes an assortment of
plastic, steel, circuit boards, glass tubes, wires, resistors and other
materials.1 5 Though none of these items are fully benign, one com-
ponent of e-waste, cathode ray tubes (CRTs), has emerged as the
primary concern of e-waste disposal. 16
A. Cathode Ray Tubes (CRTs)
CRTs are the glass tubes, often referred to as picture tubes,
in televisions, computers and other electronics that have image
screens. 17 The CRTs amplify and focus high-energy electron beams
to create the images that appear on the screens.18 In order to pro-
tect consumers from the radiation that emanates from the electron
beams, the glass in CRTs contains about twenty percent lead.1 9
9. For an explanation of hazardous materials used in electronics, see infra
notes 15-35 and accompanying text.
10. For a discussion of the public health concerns and negative environmen-
tal effects of e-waste chemicals, see infra notes 36-75 and accompanying text.
11. For a discussion of alternatives to and prevention of e-waste, see infra
notes 76-111 and accompanying text.
12. For a discussion of different programs developed to handle e-waste, see
infra notes 112-30 and accompanying text.
13. For a discussion of e-waste programs in other countries, see infra notes
131-58 and accompanying text.
14. For a discussion of effective e-waste legislation, see infra notes 159-88 and
accompanying text.
15. See POISON PCs, supra note 1, at 8 (detailing items that combine to make
up e-waste as whole).
16. See id. (stating CRTs are leading cause of hazardous waste crisis in e-
waste).
17. See id. (explaining what CRTs are, how they work and why they are toxic).
18. See id. (noting how images are displayed on electronic screens).
19. See id. (stating twenty percent of CRT is made of lead which is about four
to eight pounds of lead per unit).
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The high amounts of lead in the CRTs have caused CRTs to be
identified and classified as hazardous waste under both federal and
state laws.20 When CRTs are crushed in landfills, the lead, which is
an extremely toxic heavy metal, is released in the environment and
contaminates surrounding land and groundwater. 2 1 Research
shows that between the years 1997 and 2004, 315 million computers
became obsolete, and with each computer averaging between four
to eight pounds of lead, the total amount of lead in outdated com-
puters exceeded 1.2 billion pounds.2 2 Concerns about the amount
of lead in CRTs and the possible contamination of water and soil
have prompted Massachusetts and California to ban CRTs from
landfills, and it is only a matter of time before other states follow
suit.
23
B. Other Toxic Components of Computers and Electronics
Though CRTs are in the eye of the e-waste storm because of
their high content of toxic metals, there are other components in
computers that are highly toxic. 24 Brominated flame retardants
(BFRs) are used in printed circuit boards, cables and plastic cast-
ings on computers and other electronics. 25 As the name suggests,
BFRs are used to increase an item's resistance to fire; moreover,
they also reduce both the chance of ignition and the rate of com-
bustion.2 6 Studies have indicated that BFRs are endocrine dis-
20. See POISON PCs, supra note 1, at 8 (quoting March 2001 letter from Cali-
fornia Department of Toxic Substances control to Materials for the Future
Foundation).
21. See id. at 3 (noting hazards of lead released from CRTs illegally disposed
and crushed in landfills).
22. See SILICON VALLEY Toxics COALITION, JUST SAY No TO E-WASTE: BACK-
GROUND DOCUMENT ON HAZARDS AND WASTE FROM COMPUTERS (2004), http://www.
svtc.org/cleancc/pubs/sayno.htm/#etoxic.htm (noting that estimate is low be-
cause reliable numbers were not available for computers made between 1980 and
1992).
23. See 110 Richard Dahl, Who Pays for e-Junk?, ENVIRONMENTAL HEALTH PER-
SPECTrVES, No. 4 (April 2002), available at http://ehp.niehs.nih.gov/members/
2002/110-4/EHPI1Opa196PDF.PDF (noting that states have banned practice of
dumping CRTs into landfills).
24. See POISON PCs, supra note 1, at 8 (noting CRTs are one of the biggest
concerns of e-waste).
25. See ALEXANDRA MCPHERSON ET AL., BROMINATED FLAME RETARDANTS IN
DUST ON COMPUTERS: THE CASE FOR SAFER CHEMICALS AND BETTER COMPUTER DE_
SIGN 11 (June 2004), http://www.computertakeback.com/docUploads/bfr%5Fre-
port%2EpdfCFID= I 7553870&CFTOKEN=1 1135182 (discussing use of
brominated flame retardants in computers and electronics).
26. See Bromine Science and Environmental Forum, http://www.bsef.com
(last visited Oct. 5, 2005) (detailing use and purpose of BFR in electronics).
2006]
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ruptors that can affect the function of the thyroid hormone and are
neurological and developmental reproductive toxicants.
27
Furthermore, computer circuit boards contain heavy metals
such as lead and cadmium, and mercury can be found in switches
and flat panel screens.28 Additionally, computer batteries contain
cadmium, and copper cables and computer casings are coated with
polyvinyl chloride (PVC), which releases highly toxic dioxins and
furans when burned.29 Of all the heavy metals found in landfills,
including cadmium and lead, about seventy percent come from dis-
carded electronic equipment.30
In late 2001, environmental engineers from the University of
Florida conducted an EPA-funded study to determine what chemi-
cals leached out of electronics, including computer monitors,
PDAs, VCRs and cell phones.31 The engineers subjected the elec-
tronics to the standard EPA testing procedure known as the Toxic-
ity Characteristic Leaching Procedure, which involved mixing the
ground-up electronics with an acid solution to simulate conditions
in a landfill.32 After rotating the mixture in a drum for eighteen
hours, the leachate was tested and indicated that each different
type of electronic device leached lead above hazardous waste
levels.33 All solid waste landfills leak; even the best state of the art
landfills do not completely prevent the leaching of chemicals and
metals. 34 It is necessary, therefore, to control the amount of haz-
ardous materials that end up in landfills.
35
27. See MCPHERSON, supra note 25, at 18-19 (noting evidence from animal
studies in Europe).
28. See POISON PCs, supra note 1, at 10 (listing toxic components found in
computers and electronics).
29. See id. (stating chemicals are released when products are burned).
30. See id. at 16 (stating what percentage of heavy metals in landfills is due to
electronic waste).
31. See Aaron Hoover, Discarded Cell Phones, Printers, Keyboards, etc. May be Haz-
ardous Waste, U. OF FLA. NEWS, Mar. 1, 2004, available at http://www.napa.ufl.edu/
2004news/ewaste.htm (explaining how experiment was conducted).
32. See id. (noting test that EPA uses).
33. See id. (examining results of test and noting that when device has more
steel, it leaches less lead).
34. See POISON PCs, supra note 1, at 16 (noting that even though leaking still
occurs in new, state-of-the-art landfills, situation is much worse for landfills that are
less stringently maintained).
35. See id. (noting importance of monitoring waste that is dumped in land-
fills).
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III. ENVIRONMENTAL & PUBLIC HEALTH CONCERNS FROM E-WASTE
A. Effects of Hazardous Material
Lead, mercury and other heavy metals found in electronics
pose environmental and public health risks because they can con-
taminate groundwater when released into the environment.3 6 The
effects of burning electronics, which occurs both when there are
uncontrolled landfill fires and when other countries burn the waste
intentionally, are also a great environmental concern.3 7 Burning
PVC and BFRs emits extremely toxic dioxins and furans, while
burning computer wires releases polycyclic aromatic hydrocarbons
(PAH), a carcinogen.
38
The negative effects of lead on the human body are well docu-
mented.3 9 Studies have shown that lead can negatively affect the
endocrine system, cause damage to the central and peripheral ner-
vous systems, blood system and kidneys, and can impede children's
brain development.
40
Specifically, children under the age of six are the most vulnera-
ble to problems caused by lead exposure because their nervous sys-
tems are still developing. 4 1 Even small amounts of lead exposure
can result in lower IQs, kidney damage, behavioral problems, learn-
ing disabilities, attention deficit disorders and impaired hearing,
while high levels of lead exposure can cause severe mental retarda-
tion and even death. 4 2 Lead exposure in adults can lead to in-
creased blood pressure, fertility problems and nerve disorders;
however, a significantly higher amount of lead exposure is required
to create health problems in adults.
43
36. See id. (explaining mercury is released into environment when certain
electronic devices are destroyed or crushed).
37. See id. (noting many countries frequently practice burning of wastes, in-
cluding e-waste).
38. SeeJIM PucKETr ET AL., EXPORTING HARM: THE HIGH-TECH TRASHING OF
ASIA 26 (Feb. 25, 2002), available at http://www.svtc.org/cleancc/pubs/techno-
trash.pdf (last visited Oct. 5, 2005) (charting environmental impacts of different
procedures on various devices in different countries).
39. See POISON PCs, supra note 1, at 11 (stating lead is well-known hazard).
40. See id. (detailing negative effects e-waste hazardous materials have on
humans).
41. See National Safety Council, Lead Poisoning (Dec. 23, 2004), http://www.
nsc.org/library/facts/lead.htm (stating effects lead exposure has on children
under age six).
42. See id. (explaining effects of lead on children). Furthermore, there is a
noted correlation between lead poisoning and juvenile delinquency and criminal
behavior. Id.
43. See id. (noting effects of lead on adults). Furthermore, lead can be spread
from contaminated clothing, hair, tools or unwashed hands. Id.
2006]
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Cadmium found in computer batteries, circuit boards and
other electronics can be absorbed through the respiratory system or
consumed with food.44 The danger arises when the cadmium ac-
cumulates in the kidneys and other organs where it can cause pul-
monary edema, renal damage and kidney dysfunction. 45 Inorganic
mercury, found in electronics, becomes methylated or methyl mer-
cury when introduced into water systems and settles into bottom
sediments. 46 As with lead, exposure to methyl mercury is far more
hazardous to children than it is to adults, detrimentally affecting
cognitive thinking, memory, attention, language and fine motor
skills.
47
As noted earlier, the incineration of BFRs and PVC, which are
found in electronics and coated on cords and cables, can generate
extremely toxic polybrominated dioxins (PBDDs) and furans
(PBDFs). 48 EPA has confirmed that dioxin exposure can cause
cancer, while the National Toxicology Program placed dioxin on
its "known to be a human carcinogen" list.49 Furthermore, a sec-
tion of the World Health Organization known as the International
Agency for Research on Cancer (IARC) announced in 1997 that
dioxin was a class-one carcinogen, meaning it has been proven to
cause cancer in humans. 50 A study conducted in June of 2002
showed a link between the exposure to dioxin and an increased
incidence of breast cancer.
51
44. See POISON PCs, supra note 1, at 11 (noting risks of exposure to cadmium).
45. See U.S. DEPARTMENT OF LABOR: OCCUPATIONAL SAFETY AND HEALTH AD-
MINISTRATION, Occupational Exposure to Cadmium, § 5 Health Effects, http://www.
osha.gov/pls/oshaweb/owadisp.show document?p-table=PREAMBLES&p-id=819
(last visited Oct. 5, 2005) (studying effects of occupational exposure to cadmium).
46. See POISON PCs, supra note 1, at 13 (noting this type of mercury easily
accumulates in living organisms and can be consumed through fish).
47. See U.S. ENVIRONMENTAL PROTECTION AGENCY, HEALTH EFFECTS OF MER-
CURY, http://www.epa.gov/mercury/effects.htm (last visited Oct. 5, 2005) (detail-
ing different types of mercury and effects of exposure on humans).
48. See POISON PCs, supra note 1, at 17 (stating hazards of burning computers
and electronics with BFRs and PVC).
49. See Environmental Justice Advocates, Dioxin, http://www.ejnet.org/di-
oxin/ (last visited Oct. 5, 2005) (referencing EPA's Draft Dioxin Reassessment and
research conducted by National Toxicology Program). A discussion of the re-
search can be found at http://ntp-server.niehs.nih.gov/.
50. See id. (referencing IARC monographs on evaluation of carcinogens to
humans). The IRAC monographs can be found at http://www-cie.iarc.fr/mono
eval/allmonos.html.
51. See 110 Marcella Warner et al., Serum Dioxin Concentrations and Breast Can-
cer Risk in the Seveso Women's Health Study, ENVIRONMENTAL HEALTH PERSPECTIVES,
No. 7 (July 2002), available at http://ehp.niehs.nih.gov/members/2002/110p625-
628warner/EHP10p625PDF.PDF (studying relationship between dioxin exposure
and breast cancer risk).
6
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In addition to causing cancer, dioxins have been shown to dis-
rupt reproduction by interfering with ovulation, suppressing ova-
rian function and causing a decrease in testosterone. 52 Previous
studies of dioxin exposure, such as those found in Agent Orange,
indicate that exposure can cause birth defects in children and cre-
ate a quadrupled risk of Sudden Infant Death Syndrome (SIDS).53
Dioxin has also been linked to interference with the immune sys-
tem and alteration of glucose tolerance, which leads to diabetes.
54
The dangerous nature of dioxins and furans led the German
chemical industry to stop the production of the chemicals almost
twenty years ago. 55 Sweden's National Chemicals Inspectorate
called for a ban on furans and dioxins in May of 1998 and urged
the Swedish government to work for a European-wide ban on
the chemicals. 56 Additionally, the European Union (EU) recent-
ly adopted the Restriction on Hazardous Substances Directive
(RoHS), which included the phase out of dioxins and furans by
prohibiting the use of specific BFRs.57 These electronics, therefore,
create serious health problems that must be addressed to protect
the public welfare as well as the environment. 58
B. E-Waste Trade
The rising pressure about e-waste has led many companies in
the United States to employ a low-cost escape valve by sending their
waste abroad, primarily to Asia.59 Huge quantities of scrap elec-
tronics are sent from the United States to impoverished areas of
52. See ALLIANCE FOR SAFE ALTERNATIVES, The American People's Dioxin Report,
http://www.safealternatives.org/report.html#Chapter%208 (last visited Oct. 5,
2005) [hereinafter American People's Dioxin Report] (studying human health effects
of dioxins).
53. See Agent Orange Website: Introduction, http://www.lewispublishing.
com/orange.htm (last visited Oct. 5, 2005) (stating effects of dioxin which was
unwanted byproduct of defoliant creation).
54. See American People's Dioxin Report, supra note 52 (noting conclusions from
recent studies on dioxin's effect on humans).
55. See POISON PCs, supra note 1, at 18 (stating German chemical companies
halted production of dioxins and furans in 1986).
56. See 107 Andreas Sjodin et al., Flame Retardant Exposure: Polybrominated Di-
phenyl Ethers in Blood from Swedish Workers, ENVIRONMENTAL HEALTH PERSPECTIVES,
No. 8 (Aug. 1999), available at http://ehp.niehs.nih.gov/members/1999/107p643-
648sjodin/sjodin-full.html (detailing occupational exposure to PBDE).
57. See POISON PCs, supra note 1, at 18 (noting EU directive included PBBs
and PBDEs in phase out provision).
58. See id. (stating e-waste not only endangers environment, it also endangers
public health and well-being).
59. See Henry Norr, Group Exposes America's Dirty Tech Secret, S.F. CHRON., Feb.
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Asia, where workers use primitive ways to remove valued materials,
which are highly dangerous to both the health of the worker and
the environment. 60 Exporting electronic scrap is profitable be-
cause, like sweatshop labor, the costs are low and regulations are lax
compared to those in the United States.61 Managers of programs
handling electronic waste estimate that shipping e-waste to China is
ten times cheaper than handling the same waste in the United
States.
62
Sadly, companies send much of this waste to Asia by way of
"recyclers" in the United States, who have led consumers to believe
they are being socially responsible by recycling their electronics.
63
In reality, it is estimated that fifty to eighty percent of e-waste
turned in for "recycling" in the United States is shipped to Asia.
64
Most recyclers will remove certain parts because they are still in de-
mand, and then send the rest to wholesale brokers who, after re-
moving a few additional items, will ship the remains to Asian
countries. 65 Recyclers claim that eight percent of e-waste they re-
ceive is exported to Asian countries, and as recycling costs are ex-
pected to increase eighteen percent each year, one can only expect
the amount of exports to increase. 66 Since there are no restrictions
in the United States on exporting e-waste and because United
States recyclers cannot compete with the low prices of Asian "re-
cycling," it is doubtful there will be sufficient incentives for compa-
60. See id. (noting toxic trades have long been suspected but never before
documented).
61. See POISON PCs, supra note 1, at 19 (stating reasoning for why exporting
waste is so common among developed nations).
62. See id. (stating that recycling monitors in pilot program in San Jose, Cali-
fornia would be ten times more expensive than exporting it).
E-waste exports to Asia are motivated entirely by brute global economics.
Market forces, if left unregulated, dictate that toxic waste will always run
'downhill' on an economic path of least resistance. If left unchecked, the
toxic effluent of the affluent will flood towards the world's poorest coun-
tries where labor is cheap, and occupational and environmental protec-
tions are inadequate. A free trade in hazardous wastes leaves the poorer
peoples of the world with an untenable choice between poverty and
poison - a choice that nobody should have to make.
See PucKETr, supra note 38, at 2.
63. See Norr, supra note 59 (exposing that many companies are claiming to
recycle when they are shipping waste to poor Asian countries).
64. See PoIsoN PCs, supra note 1, at 19 (providing statistics of how much e-
waste United States ships to Asia).
65. See Norr, supra note 59 (explaining how many who send e-waste to Asian
countries can still be deemed recyclers).
66. See PucKETr, supra note 38, at 11-12 (indicating e-waste exporting will only
get worse because of rate increases unless action is taken to prevent it).
8
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nies to invest in American companies that would efficiently and
safely recycle e-waste.
67
The international community has been aware of the problem
of toxic trade for many years now, and in 1989, created an interna-
tional treaty known as the Basel Convention.68 The Basel Conven-
tion was an effort to counteract the untenable and unjust effects of
free trade in toxic wastes, calling for all countries to reduce their
exports of hazardous wastes and to handle their own waste
problems within national borders, as much as possible. 69 In 1994,
the international community increased the regulation of the Basel
Convention by agreeing to adopt the Ban Amendment, which is a
total ban on hazardous waste exports from rich to poor countries
under any circumstances, including exporting under the guise of
recycling.
70
To date, the Basel Convention and the Ban Amendment,
which identify e-waste as hazardous waste, have been signed and
ratified by all developed nations except the United States. 71 Not
only has the United States government not ratified or complied
with the Basel Convention, it has created policies that have actually
encouraged the exportation of waste. 72 The United States govern-
ment passed the Resource Conservation and Recovery Act, through
which it has intentionally exempted e-waste from the few laws that
do exist to protect poor countries from American waste. 73 The
United States has also lobbied Asian governments to create bilateral
trade agreements to allow the continued exportation of e-waste af-
ter the Ban Amendment went into effect.7 4 Currently, there is no
ban in the United States on the exportation of e-waste to foreign
67. See id. at 12 (noting that there are no incentives for companies to recycle
responsibly).
68. See id. at 2 (noting steps international community has taken to prevent
toxic trade).
69. See id. (stating requirements of Basel Convention of 1989).
70. See id. (noting recycling would not be excuse for shipping toxic substances
from rich to poor countries).
71. See Norr, supra note 59 (stating Basel Convention and Ban Amendment
clearly consider e-waste to be hazardous waste, which is prohibited from being sent
from rich countries to poor countries).
72. See PucKE-r-r, supra note 38, at 2 (referring to policies within Resource
Conservation and Recovery Act which do not regulate e-waste).
73. See id. (noting irony that United States was first country in world to recog-
nize and uphold principle of environmental justice).
74. See POISON PCs, supra note 1, at 19 (noting that amount of e-waste ex-
ported will only continue to grow with increased obsolescence).
2006]
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countries, so it seems inevitable that the problem will continue un-
til the government takes remedial action.
75
IV. CORRECTING THE PROBLEM
A. Dealing with Current Waste
Responsible recycling is one way of dealing with currently ex-
isting e-waste. 76 Some American businesses are starting to recycle e-
waste responsibly; an example of this is Seattle's Total Reclaim pro-
gram. 77 The Total Reclaim program calls for the breakdown of col-
lected computer monitors and requires the crushed leaded glass to
be sent to a company called Envirocycle, which cleans and reuses
the leaded glass in the manufacture of new monitors. 7 Unfortu-
nately, Total Reclaim is one of the only true domestic recycling pro-
grams that exists in the United States.79
Companies, such as eBay and Best Buy, have also tried to ad-
dress the problem by raising awareness of e-waste and increasing
disposal alternatives in hopes of increasing the use of responsible
recycling and refurbishing of electronics.80 On January 6, 2005, the
online auction site, eBay, launched a computer reuse and recycling
initiative called Rethink.81 The Rethink initiative joined leading
technology companies, such as Intel, Apple and Gateway, with gov-
ernmental agencies, environmental groups and millions of eBay
users to confront the rapidly increasing problem of e-waste.82 The
Rethink site allows consumers to take advantage of educational re-
sources and disposition tools.8 3 The initiative offers assistance in
the sale or donation of working computers, while providing lists of
75. See PucKETr, supra note 38, at 2 (noting lack of American legislation to
prevent e-waste export).
76. See id. at 10 (explaining responsible recycling).
77. See id. (stating that owner of Total Reclaim went into business as both
businessman and environmentalist).
78. See id. (noting this program manages all glass domestically, not relying on
foreign labor).
79. See id. (stating Total Reclaim is only domestic recycling program for CRTs
in Washington state area).
80. See eBay Launches PC Reuse and Recycling Initiative, Bus. WIRE, Jan. 6, 2005
[hereinafter eBay]; Best Buy Announces Electronics Recycling Program, Bus. WIRE, Apr.
19, 2001 [hereinafter Best Buy] (describing eBay and Best Buy recycling programs).
81. See eBay, supra note 80 (stating initiative brings together different compa-
nies, agencies and consumers to solve e-waste problem).
82. See id. (noting other companies involved are HP, IBM and Ingram Micro).
83. See id. (stating site provides comprehensive information of options availa-
ble to consumers and offers full range of responsible disposal options).
10
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responsible recycling companies for obsolete and non-working
computers.
84
Additionally, the electronics retailer, Best Buy, created a pilot
program that sponsored events where, for a fee, consumers could
drop off electronics for recycling.85 The events, however, are spo-
radic and Best Buy charges ten dollars for recycling monitors and
TVs up to twenty-seven inches and twenty dollars for screens larger
than twenty-seven inches, thus making the programs less consumer-
friendly.86 Office Depot tried to remedy this problem by teaming
up with Hewlett Packard in the fall of 2004 to offer consumers free
electronic recycling.87 Though American companies are starting to
take steps in the right direction by offering recycling opportunities,
they need to be more widespread and consumer-friendly to signifi-
candy reduce e-waste.
B. Preventing e-Waste
Though recycling and refurbishing are ways to handle the e-
waste that consumers produce, the real key to solving the e-waste
crisis is to prevent the waste before it starts.88 There are three ma-
jor concepts that must be employed to increase the efficacy of pre-
vention efforts: 1) phase out the use and need for hazardous
materials such as lead and mercury; 2) create machines that are
more environmentally friendly and use materials that can be easily
broken down; and 3) decrease the rate of obsolescence by making
machines easier and cheaper to update and upgrade.
89
1. Green Design
Green design is the practice of manufacturing items with fewer
hazardous chemicals and more recyclable or biodegradable prod-
84. See id. (noting that eBay has drop-off options, trade-in programs and char-
ity donations for working computers).
85. See Best Buy, supra note 80 (noting this is first time consumer electronics
retailer has committed to providing customers with national recycling programs).
86. See Suzanne Choney, Getting Rid of Tech Gear Easier This Time Around, SAN
DIEGO UNION-TRIBUNE, July 26, 2004, at C-1 (noting cost that consumers are
charged for recycling).
87. See Samar Farah, Environmentalists Push for a 'Greener' iPod, CHRISTLAN SCI.
MONITOR, Feb. 9, 2005, at 11 (discussing contributions of electronic manufacturers
and retailers).
88. See POISON PCs, supra note 1, at 25 (noting need to create products that
will not create problematic e-waste).
89. See id. (noting minimums that should be instated in e-waste legislation).
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ucts.90 Green design, therefore, is a double faceted concept that
requires both the minimization of the use of toxins and the in-
creased use of recyclable components.91
i. Limited Use of Hazardous Chemicals
One component of preventing hazardous e-waste through
greener design is to phase out the use of dangerous chemicals in
electronics. 92 The European Union Directives call for the phase
out of six different chemicals in electronic equipment, and the
Directives will ban the use of these chemicals by 2006.9 3 The six
chemicals to be phased out and eventually banned include the fol-
lowing: lead, mercury, cadmium, hexavalent chromium, polybro-
minated biphenyls (PBBs) and polybrominated diphenyl ethers
(PBDEs) .94
Japanese electronics companies such as Sony and Panasonic
have started to reduce or eliminate the use of lead in their electron-
ics.9 5 Another company, Sylvania, recently created a flat panel lamp
that was completely mercury-free.96 The use of fewer toxins in the
production of electronics is beneficial not only for the environment
when the electronics are disposed of, but also protects workers
from exposure to these chemicals when the electronics are being
assembled or disassembled.
ii. Use of Biodegradable/Recyclable Items
Most plastic waste is not biodegradable and will never decom-
pose. 97 As stated earlier, plastics in electronics create carcinogenic
90. See Green Product Design, GREENBIz.COM, http://www.resourcesaver.org/
file/toolmanager/O16F7588.pdf (last visited Oct. 5, 2005) (defining terms green
and greener).
91. See id. (noting requirements of green design).
92. See id. (stating green design requires use of nontoxic, biodegradable prod-
ucts).
93. See Farah, supra note 87, at 11 (describing European Union law banning
use of toxins by 2006).
94. See RoHS Simplified, Dionics Website (2005), http://www.pb-free.info/di-
rective.htm (last visited Oct. 5, 2005) [hereinafter RoHS Simplified] (stating six
chemicals to be phased out and banned by 2006).
95. See SILICON VALLEY Toxics COAITION, Green Design: Lead Elimination,
http://www.svtc.org/cleancc/greendesign/leadfree.htm (last visited Oct. 5, 2005)
(identifying Japanese companies phasing out use of lead in their products).
96. See SILICON VALLEY.Toxics COALITION, Green Design: Planton, http://www.
svtc.org/cleancc/greendesign/planon.htm (last visited Oct. 5, 2005) (describing
benefits of mercury free light).
97. See David Aftandilian, The Age of Green Plastics May Be Coming Soon, CON-
SCIOUS CHOICE (May 2002), http://www.consciouschoice.com/2002/cc1505/
notel505.html (noting drawbacks of plastics that are currently used).
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fumes when they are burned or exposed to high temperatures. 98
Though some plastics are recyclable, most are not recycled because
it is cheaper to make new plastic than use recycled plastic, resulting
in a limited market for recycled plastics. 9 9 In response to this situa-
tion, companies are developing new plastics known as "bioplastics,"
which are biodegradable, reusable and compostable. 10 0
Corporations are also becoming increasingly creative in their
designs to make products more environmentally friendly.1 0 ' One
example of this creativity is a cell phone cover being researched
and developed by Motorola, which is biodegradable and decom-
poses into a sunflower seed. 10 2 Additionally, Swedx, a company
based in Sweden, created an eco-friendly alternative to the standard




High-tech entrepreneurs have created amazing wealth and
growth in the United States economy; however, this growth and in-
creased wealth comes at the expense of long lasting design. 10 4 The
short-sighted thinking and design of technology has caused a waste
problem that passes the indirect costs along to the public and the
environment in the form of health consequences and environmen-
tal contamination. 
1 0 5
The short-sighted design of technology, which has quickly de-
creased the life span of most electronics, is often referred to as
planned obsolescence. 06 As stated above, obsolescence refers to
products that are still in good working order but are outdated and
therefore no longer useful. 10 7 Planned obsolescence is a marketing
98. See POISON PCs, supra note 1, at 16 (stating consequences of burning plas-
tics and other materials in electronics).
99. See id. (explaining need for new biodegradable plastic).
100. See Aftandilian, supra note 97 (noting benefits of new bioplastics).
101. See Farah, supra note 87, at 11 (stating creative companies will succeed in
future).
102. See id. (noting though design is still in research phase, its idea alone puts
electronics into new perspective).
103. See Helen Pearson, Wooden Computers Offer 'Greener'Desktop, BioED ONLINE
(Apr. 12, 2004), http://www.bioedonline.org/news/news.cfm?art=899 (describing
range of wooden computer monitors and keyboards).
104. See POISON PCs, supra note 1, at 8 (stating technological revolution is
causing increased amount of obsolescence).
105. See id. (stating costs of obsolescence will last for generations).
106. See Wikipedia, http://en.wikipedia.org/wiki/Plannedobsolescence-%
28business%29 (last visited Oct. 5, 2005) (defining planned obsolescence).
107. See OXFORD Dic-roNARY 544 (Am. ed. 1997) (defining obsolescence).
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scheme that creates long-term sales volume by decreasing the useful
life of technology, thus reducing the time between repeat pur-
chases. 1
08
Electronics companies can slow the rate of obsolescence by de-
signing electronics for durability, upgradeability and disassembly,
thus no longer designing disposable products. 10 9 Furthermore, the
electronics industry should design products that are easily repaira-
ble and upgradeable to extend their usefulness. 110 Increasing the
life of a product by curbing obsolescence helps the environment on
two different levels: doubling the lifespan of a product cuts the
need for raw materials and energy production in half, while halving
the amount of waste that would end up in landfills contaminating
the environment."1
V. INTERNATIONAL PROGRAMS
Countries such as Japan, Taiwan, Korea and Canada, as well as
numerous sub-national governments, have created legislation deal-
ing with the concerns of e-waste, yet, the EU has gone the farthest
in preventing and handling e-waste. 112
A. Europe
The EU Parliament approved two directives in 2003 dealing
with the scope and urgency of the e-waste problem. 113 The two
main pieces of the legislation are the Waste from Electrical and
Electronic Equipment (WEEE) and Restrictions on the Use of Cer-
tain Hazardous Substances on Electrical and Electronics Equip-
ment (RoHS), both of which deal with cleaning up legacy waste
while preventing future e-waste.114
108. See id. (explaining types of planned obsolescence in business).
109. See PoIsoN PCs, supra note 1, at 28 (stating ideas for designs to help
environment).
110. See id. (noting if items were easier to repair it would be cheaper to fix
items than to discard them).
111. See Beverley Thorpe & Iza Kruszewska, Strategies to Promote Clean Produc-
tion: Extended Producer Responsibility, CLEAN PRODUCrIoN ActioN (Jan. 1999), www.
svtc.org/cleancc/pubs/strat.htm (detailing benefits of increasing product life
through better design).
112. See id. (stating these countries have enacted extension of producer re-
sponsibility throughout product cycle).
113. See id. (stating when EU parliament approved e-waste directives).
114. See id. (noting differences between two directives and which each cov-
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1. VEEE Directive
The goals of the WEEE directive are to prevent e-waste by im-
proving the reuse, recycling and other forms of recovery while im-
proving the environmental performance of electronics.1 15 The
WEEE directive affects all those involved in manufacturing, selling,
distributing, recycling or treating electrical and electronic
equipment.
1 16
The directive has two different sets of goals.1 17 The first set
must be accomplished byJanuary 1, 2006, while the other set must
be met by December 31, 2006.118 Beginning January 1, 2006, con-
sumers will be able to return their WEEE to collection facilities free
of charge, and producers will be responsible for financing this col-
lection, as well as the treatment, recovery and disposal of the con-
sumer WEEE under the WEEE directive.1 19 The second set of goals
requires producers to achieve a series of recycling and recovery
targets by the end of 2006.120
2. RoHS Directive
The RoHS directive goes farther in preventing e-waste by ban-
ning the use of lead, mercury, cadmium, hexavalent chromium,
PBBs and PBDEs in electronics by the year 2006.121 The goal of the
RoHS directive is to reduce harmful substances from the source,
ensuring that these hazardous substances are not leached into the
environment by non-recycled equipment. 122 Although RoHS only
requires companies in the EU to meet these standards, manufactur-
ers of electronic and electrical equipment outside Europe must also
abide by this legislation if the equipment they produce is to be im-
ported into an EU member state.
1 23
115. See Thorpe & Kruszewska, supra note 111 (stating Waste Electrical and
Electronic Equipment (WEEE) directive requires producers to supply systems for
treatment of e-waste).
116. See WEEE Directive, ENVIRONMENT AGENCY (2005), http://www.netregs.
gov.uk/netregs/legislation/380525/473094/?lang=-e&textonly=on&format= (last
visited Oct. 5, 2005) (stating who WEEE directive affects).
117. See id. (noting goals of directive).
118. See id. (noting two different timelines stated in WEEE).
119. See id. (defining producers as manufacturers, sellers and distributors).
120. See id. (noting different time scales applied in WEEE directive).
121. See POISON PCs, supra note 1, at 21 (noting by prohibiting use of these
toxins, industries will be forced to find better, less toxic ways to produce products).
122. See RollS Simplied, supra note 94 (noting motive of RoHS directive as op-
posed to WEEE directive).
123. See id. (noting other non EU countries must comply with these restric-
tions if their products are to be imported into any EU member country).
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B. Other Countries
Japan is the leading country in development and manufactur-
ing of electronic equipment, and it has taken steps since 1998 to
reduce the amount of lead in manufacturing. 124 The Japan Elec-
tronics and Information Technology Association (JEITA), formed
on November 1, 2000, is an industry organization in Japan that in-
volves both the electronics and information technology fields.
125
Japan also adopted the Japan Green Procurement Survey
Standardization Initiative (JGPSSI), which prepared guidelines for
companies that implement greener design theory.126 The guide-
lines "apply to the green procurement survey related to chemical
substances mainly contained in electric and electronic appliances
and their parts and materials." 127 Additionally, in 2001, the Japa-
nese government revised its Law for Promotion and Effective Utili-
zation of Resources, which requires manufacturers to design
products that promote the 3Rs (reduce, reuse and recycle) to in-
clude personal computers, small accessories, such as the mouse and
keyboard, and copy machines.
1 28
In addition, Canada has a not-for-profit organization, Electron-
ics Product Stewardship Canada (EPS Canada), which is developing
a national electronics end-of-life program. 129 Finally, Taiwan has a
take-back system for computers, among other appliances, which re-
quires retailers to accept used electronics from consumers regard-
less of when they were sold. 130 With other countries leading the
path to an e-waste solution, the United States has the benefit of
observing these programs in action to determine which would be
124. See RoHS Facts, NEWARK INONE (2005), http://www.newark.com/ser-
vices/rohs/rohs-facts.htm1 (last visited Oct. 5, 2005) (noting efforts of countries
outside of Europe to reduce e-waste).
125. See About JEITA http://www.jeita.or.jp/english/about/what/index.htm
(last visited Oct. 5, 2005) (explaining purpose of Japanese organization).
126. See Guidelines for Standardization of Material Declaration, JAPAN GREEN PRO-
CUREMENT SURVEY STANDARDIZATION INITIATIVE (June 3, 2004), http://home.jeita.
or.jp/eps/greendata/JgpssiGuidelines200463/Guidelines-eg-20040603.pdf (last
visited Oct. 5, 2005) (noting standards exist to improve accuracy of green procure-
ment surveys).
127. See id. at 2 (noting purpose of initiative is aimed at electronics speci-
fically).
128. See EPR in Japan, CLEAN PRODUCTION ACTION, http://www.cleanproduc-
tion.org/epr/EPR_.Japan.htm (last visited Oct. 5, 2005) (stating programs do re-
quire consumers to pay fee for recycling).
129. See ELECTRONICS PRODUCT STEWARDSHIP CANADA, http://www.epsc.ca/
about.html (last visited Oct. 5, 2005) (stating EPS intends to implement goals by
working with partners and stakeholders).
130. See Thorpe & Kruszewska, supra note 111, at 10 (stating other countries
efforts on take back of electronic scrap).
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the best program for the United States to implement to help solve
the e-waste crisis.
V. POTENTIAL SOLUTIONS
There are two main systems of legislation currently used
around the world to combat the problem of e-waste. 131 The first
type of program uses advance recovery fees, which is a front-end
financing system where consumers fund the recycling efforts.
132
The second program, extended producer responsibility plans,
places the financial burden of waste efforts and recycling on the
producers of the products that create the waste.
133
A. Advance Recovery Fees (ARFs)
ARF systems allow the government to collect deposits paid by
consumers when purchasing an electronic item and then redistrib-
ute those funds in grants to public and private entities that recycle
electronics.13 4 The most common example of other markets where
ARFs are used is the bottling industry where a certain fee is paid in
advance by the consumer to pay for the reuse and recycling of the
bottles. 
1 35
ARF legislation concerning e-waste is used in California, where
consumers pay an advance disposal fee when they purchase any de-
vice with a CRT, and the funds collected are distributed to govern-
ment and private agencies that handle recycling. 136 Electronics
organizations and producers generally prefer this sort of program
because they do not bear the cost of handling the e-waste.137 ARF
systems are simple because they provide the money for all waste,
131. See Advance Recovery Fees (ARFs) and the Need for Extended Producer Responsi-
bility (EPR), COMPUTER TAKE BACK CAMPAIGN, http://www.computertakeback.com/
legislation-and-policy/arf-epr.cfm (last visited Oct. 5, 2005) [hereinafter Advance
Recovery Fees] (detailing two different systems of e-waste legislation).
132. See id. (explaining how advance recovery fee systems work to fund re-
cycling).
133. See Thorpe & Kruszewska, supra note 111, at I (noting that EPR is emerg-
ing principle for new generation of pollution prevention policies that focus on
product systems instead of production facilities).
134. See Advance Recovery Fees, supra note 131, at I (explaining how ARFs fund
recycling of electronics).
135. See id. (describing AFR systems in bottle industry).
136. See Norr, supra note 59, at 3 (noting how ARFs are currently imple-
mented in United States legislation dealing with e-waste).
137. See Front End Financing Scenarios for Collection/Recycling of Electronic Prod-
ucts, NORTHWEST PRODUCT STEWARDSHIP COUNCIL (Jan. 20, 2004), available at http:/
/www.productstewardship.net/PDFs/productsElectronicsFinancingScenarios.pdf#
search='ARF%20ewaste (last visited Oct. 5, 2005) [hereinafter Front End Financing]
(noting why manufacturers prefer plan that puts burden of cost on consumers).
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orphan, historic, or otherwise, and the collection is considered vol-
untary.138 One problem with programs that rely on ARFs is that if
not enough money is collected from the fees to handle the cost of
the waste, then the burden falls on the taxpayers to pay the
difference. 13
9
B. Extended Producer Responsibility (EPR)
EPR legislation, also referred to as "take-back," "product liabil-
ity," "product responsibility" or the "Polluters Pay Principle," is
based on the principle that producers must bear a certain amount
of responsibility for all environmental impacts of their products.
140
Under this type of legislation, manufacturers are responsible for
the planning and implementation of a comprehensive take-back
system, and for the costs of the system which are absorbed as part of
the cost of doing business. 141 Under this system, retailers and cus-
tomers would not have any required financial responsibility. 42
There are several types of responsibility within the range of
EPR programs. 43 For example, a plan requires manufacturers to
exercise physical responsibility, which means the producer is in-
volved in the physical management of products, as well as economic
responsibility, where the producer must cover the costs of manag-
ing the waste at the end of the product's life. 144 Furthermore, an
EPR plan places liability on the shoulders of the producers so that
all responsibility for environmental damage caused by a product is
borne by its producer.14
5
EPR programs are used to shift the burden of e-waste from the
public sector to the private sector. 146 Presently, in the United
States, the responsibility for the disposal of e-waste rests on local
138. See id. (noting pros of ARF systems compared to other viable systems of
waste management).
139. See id. (noting ARF addition costs that had not been collected would be
passed down to taxpayers).
140. See Thorpe & Kruszewska, supra note 111, at 1 (stating overall goal of
Extended Producer Responsibility principle).
141. See Front End Financing, supra note 137, at 4 (noting how EPR is supposed
to work in theory).
142. See id. (stating roles and responsibilities of each party in EPR legislation).
143. See id. (detailing types of responsibility in EPR programs).
144. See Thorpe & Kruszewska, supra note 111, at 2 (noting that costs include
collection, processing treatment or disposal of products).
145. See id. (noting producers have both liability and informative liability for
products they create).
146. See id. (stating this policy changes burden to force producers to pay for
what they have created).
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governments and general taxpayers. 147 Additionally, by requiring
producers to pay for their environmentally damaging products,
EPR legislation encourages the development of better and cleaner
product designs. 148 The EU directives (WEEE and RoHS) are
based on the ideals of EPR since they require producers to stop
using certain materials and control waste. 149 The directives put full
financial responsibility on producers to set up collection systems,
and state distributors must accept returns of similar end-of-life elec-
tronic equipment from private households when distributing a new
product. 150
There are several benefits of the EPR system of legislation: 1)
consumers and taxpayers do not have to pay for the disposal of e-
waste; 2) retailers do not need to collect upfront fees which could
be insufficient to cover the costs of e-waste; 3) it pays for both new
and historic wastes; and 4) manufacturers are given incentives to
create designs that are less hazardous to the environment. 151
C. Less Common Programs
EPR and ARF programs are the two most common legislative
schemes currently in use to deal with e-waste; however, there is also
a less used combination of the two programs called the hybrid ap-
proach. 52 For example, Washington State established a dual sys-
tem in which an EPR system is in place for five years and then
switches to an ARF system where a fee is collected. 153 The Washing-
ton program established that manufacturers are responsible for
planning, implementing and financing the system for twenty per-
cent of their products by 2007 and an additional ten percent for the
next five years.1 54 The benefit of this sort of plan is that no party
must bear the burden alone; however, it does not guarantee that all
costs will be covered as they would under an EPR plan. 55
147. See id. (noting how current United States system works in terms of re-
sponsibility for e-waste disposal).
148. See id. at 2 (stating overall goal of EPR legislation).
149. See Thorpe & Kruszewska, supra note 111, at 2 (stating EU directives cre-
ate new era of environmental accountability).
150. See id. (detailing responsibilities EU directives place on producers).
151. See Front End Financing, supra note 137, at 5 (noting pros and cons of
EPR).
152. See id. at 7-10 (introducing concept of combined ARF and EPR prog-
rams).
153. See id. (explaining Washington hybrid model and how it combines both
ARF and EPR programs).
154. See id. (stating companies could do this individually or collectively as an
industry).
155. See id. (noting pros and cons of using hybrid approach).
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Some jurisdictions utilize another program involving the use of
end-of-life (EOL) fees. 156 This plan is straightforward because it
merely requires consumers to pay fees to collectors to handle their
wastes. 157 EOL fee systems are basically the status quo in most of
the United States where consumers decide what they want to do
with their waste based on attitudes, costs and conveniences, which
often results in illegal dumping.
158
VII. FIXING THE PROBLEM
A. Need for EPR System
For legislation to be successful, solving the e-waste problem
must be based on the EPR system, because it is the only program
that provides incentives for companies to create cleaner, better de-
signs. 159 The EPR system also places the burden on companies that
continue to use older, toxic products with shorter life spans. 160
ARF systems are only patch jobs that attempt to fix the current
problem, but do not encourage cleaner production; therefore,
these systems result in increased volume of toxic waste. 1
61
Engineers need to take into account the end-of-life implica-
tions of their products in their design and material choices. 162 The
only way for reform to be successful and expedient is to make pro-
ducers financially responsible if they opt not to make their products
greener. 163 Producers would quickly realize that creating and sell-
ing short-life, toxic, disposable goods would not be economically
feasible, and, therefore, a company's bottom line would force pro-
ducers to create greener products. 164 Innovation would occur
156. See Front End Financing, supra note 137, at 11 (noting this is not a true
system in that components are not completely linked).
157. See id. at 11 (stating processors charge fees and consumers are responsi-
ble for paying fees).
158. See id. (noting options to consumers under this program include: legal
or illegal disposal, donation, paying for recycling, storage and stockpiling).
159. See id. (noting EPR is only system created to date that provides incentives
for companies to change their mode of production and disposal).
160. See id. (noting EPR has built in incentives for companies to create better
products to save money in long run).
161. See Advance Recovery Fees, supra note 131, at 1 (stating ARF is good attempt
to fix e-waste issue but ignores dozens of other e-waste issues).
162. See id. (pointing out if producers continually make bad products, e-waste
issues will only grow and increase cost to consumers and taxpayers while creating
higher profits for producers and designers).
163. See id. (stating that for most part, today's engineers do not take into ac-
count end-of-life ramifications of products they create).
164. See id. (stating EPR creates effective feedback loops to recover materials
safely and promote cleaner design).
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quickly under an EPR system because companies that innovate rap-
idly would have a competitive advantage over companies that delay
improvement.1
65
An EPR plan also ensures all waste will be paid for, whereas the
fees collected by an ARF system might not be enough to cover the
amount of waste created. 166 If there is not enough money to pay
for the disposal, it would fall on the backs of the government or
waste would possibly be exported to poorer countries, as is the cur-
rent situation.
167
Furthermore, electronics producers have made billions of dol-
lars on their products at the expense of the environment and tax-
payers. Local governments have been saddled with the responsi-
bility of cleaning up producers' waste and they can do little to pre-
vent it. 168 Unlike the manufacturing industry, consumers and local
governments do not have the capability to solve this issue on their
own, as do producers; it is the industry that should bear the cost
which would lead it to fix the problem. 169 Additionally, given that it
is the producers who make money from the sale of an environmen-
tally unsound product, they should pay for the damage they have
caused, not the consumer or the taxpayer.' 70 When implementing
an EPR system, not only will consumers and taxpayers not have to
bear the financial burden of e-waste, but manufacturers will also be
more responsible in their designs in hopes that e-waste will dimin-
ish over time.' 71
In light of all of this, the United States needs to create national
legislation similar to the EU directives to address this problem.
172
National legislation on this issue should have some key elements,
listed below, in order for it to be successful.
1 73
165. See POISON PCs, supra note 1, at 26 (noting plans have been successful in
Europe and Asia).
166. See Front End Financing, supra note 137, at 3 (noting fees are not resilient
or adaptable to actual costs of system).
167. See id. (noting that cost of fixing problem is currently bore solely by
United States government).
168. See Thorpe & Kruszewska, supra note 110, at 2 (stating solid waste facili-
ties have become major political battle grounds when dealing with this issue).
169. See id. (noting today in United States responsibility for e-waste disposal
rests ultimately on shoulders of local governments and therefore taxpayers).
170. See id. (referring to this idea as Polluters Pay Principle).
171. See Front End Financing, supra note 137, at 7 (outlining pros of EPR and
cons of ARFs).
172. See Essential Elements of Legislation, COMPUTER TAKE BACK CAMPAIGN, http:/
/www.computertakeback.com/legislation-and-policy/essentials.cfm (last visited
Oct. 5, 2005) [hereinafter Essential Elements] (noting EU has model legislation that
United States should mimic).
173. See id. (listing proponents of effective e-waste legislation).
20061
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B. Requirements for Effective Legislation
First, effective legislation requires electronic equipment to be
defined more broadly; it should not simply encompass current
forms of electronics, but should also anticipate new gadgetry that
will likely be sold in the future.174 This is an imperative part of any
legislation but is especially important in a rapidly changing market
such as technology.1 75 The goal is to avoid legislation that becomes
obsolete when producers create products that fit into loopholes
and therefore are not covered by the legislation.
176
Second, as explained earlier, effective legislation must be
based on EPR principles where producers bear financial responsi-
bility for products entering the marketplace. 177 Manufacturers
should be responsible for meeting specific recovery and recycling
goals.178 Additionally, producers should be responsible for educat-
ing consumers and the public about any public health threat their
products may create.
1 79
Third, like the EU's RoHS directives, effective legislation must
call for a reduction of toxins, if not an overall ban.180 This ap-
proach, just as with the EPR style WEEE directives, has worked in
Europe and other countries, such asJapan. 181 Fourth, the exporta-
tion of e-waste to poorer countries and the dumping of electronic
equipment in landfills and incinerators must be prohibited. 182
174. See id. (stating definition of electronic equipment should include any-
thing with circuit board, complex circuitry, signal processing, or that contains one
or more hazardous substances).
175. See id. (noting technology is rapidly changing market).
176. See id. (stating legislation needs to be flexible to remain effective over
time).
177. See Essential Elements, supra note 172 (noting legislation should state non-
specific requirement for producers to develop systems for financing environmen-
tally superior collection and recycling without including specific details that
should be left to companies).
178. See id. (noting legislation must have applicable rates and dates for recov-
ery and recycling of e-waste).
179. See POISON PCs, supra note 1, at 25 (stating legislation at minimum
should require that all computer monitors, TV sets and other electronic devices
with hazardous materials must be clearly labeled and identified as to environmen-
tal hazardous and proper materials management).
180. See Essential Elements, supra note 172 (noting effective legislation must
require phase out of certain toxic materials from production of electronic
equipment).
181. See POISON PCs, supra note 1, at 25 (claiming that requiring manufactur-
ers to pay for cost of disposal create incentive to develop better products).
182. See id. (noting landfill bans have been put in place by several states such
as California, but there needs to be national bans to be truly effective).
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ESCALATING PROBLEM OF HAZARDOUS E-WASTE
Fifth, legislation must ensure that taxpayers are not held liable
for any costs associated with the collection, transportation, han-
dling, storage, recycling or disposal of electronic waste.' 8 3 Cur-
rently, local taxpayer-funded programs are overburdened and
under-funded and should not bear the costs of additional e-waste,
which would be the case if ARFs or a hybrid approach were
implemented.1
84
The final, and arguably most important aspect of effective e-
waste legislation, is providing means for ensuring compliance and
enforcement of the legislation.' 8 5 This element is of the utmost
importance because without an enforcement element, the legisla-
tion would lack teeth and essentially would be an ineffective, volun-
tary program. 186 Legislation should provide for periodic reporting
by producers and all reports should be available to the public.'
8 7
For further safeguarding, legislation could prohibit a company
from selling its products if it failed to abide by the terms of the
legislation. 188
VIII. CONCLUSION
The amount and toxicity of e-waste is growing to epic propor-
tions and will cause irreversible harm to the environment as well as
to the public welfare.' 8 9 National legislation must be created and
enforced to allow consumers to make smarter electronic purchases
created by environmentally responsible producers. 190 Only when
the federal government implements a comprehensive EPR initiative
183. See Essential Elements, supra note 172 (noting also taxpayers must be held
harmless form all costs associated with oversight and enforcement of systems estab-
lished to handle these systems).
184. See POISON PCs, supra note 1, at 25 (explaining for short term purposes
where there is no other collection opportunity, local waste programs should be
allowed to charge back manufactures for cost of managing their waste).
185. See Essential Elements, supra note 172 (detailing different methods to en-
sure compliance and enforcement of legislation).
186. See id. (noting without proper enforcement, companies would not be
compelled to comply with legislation).
187. See id. (explaining public availability would serve as extra incentive for
producers to be responsible).
188. See id. (recommending legislation provides for advisory board to review
reports and make suggestions and recommendations).
189. For a discussion of the health risks associated with e-waste, see supra
notes 36-58 and accompanying text.
190. For an explanation of the need for EPR legislation in the United States
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will the detrimental effects that e-waste has on the environment and
public health begin to be curbed. 91
Jennifer Kutz
191. For a discussion about the needs of effective legislation based on a Pol-
luters Pay Principle, see supra notes 159-73 and accompanying text.
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